Development of a homogeneous binding assay for histamine receptors.
Histamine is critically involved in a wide range of physiological and pathological processes through its actions at different receptors. Thus, histamine receptors have been actively pursued as therapeutic targets in the pharmaceutical industry for the treatment of a variety of diseases. There are currently four histamine receptors that have been cloned, all of which are G protein-coupled receptors. Studies from both academia and pharmaceutical companies have identified compounds that modulate the function of specific histamine receptors. These efforts led to the successful introduction of histamine H(1) and H(2) receptor antagonists for the treatment of allergy and excess gastric acid secretion, respectively. Histamine H(3) receptor ligands are currently under investigation for the treatment of obesity and neurological disorders. The recently identified histamine H(4) receptor is preferentially expressed in the immune tissues, suggesting a potential role in normal immune functions and possibly in the pathogenesis of inflammatory diseases. Even with the long history of histamine research and the important applications of histamine receptor ligands, assays to measure the affinity of compounds binding to histamine receptors are still routinely analyzed using a filtration assay, a very low-throughput assay involving washing and filtration steps. This article describes a simple, robust, and homogeneous binding assay based on the scintillation proximity assay (SPA) technology that provides results equivalent to those obtained using the more complex filtration assay. The SPA format is easily adapted to high-throughput screening because it is amenable to automation. In summary, this technique allows high-throughput screening of compounds against multiple histamine receptors and, thus, facilitates drug discovery efforts.